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choice suggests that they are made better off. The two a-la-carte options similarly will 
increase choice. In addition, none of the packages which combine content from both 
services would have been available absent the merger. Offering these additional 
price/programming will also lead to increased subscriptions to the merged firm. 
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Appendix A 

Dynamic Demand Functions and Implications for Merger Analysis: 
Penetration Pricing and Dynamic Spillover Effects 

The purpose of this Appendix is three-fold. First, this Appendix will analyze the pricing 
decision of a firm facing a dynamic demand function. Such demand functions arise when 
current sales of the product have a spillover effecf on future sales, that is, future demand for 
the product will be higher if there are higher current sales. The pricing analysis will show 
that a firm operating in this type of environment has an incentive to engage inpenerration 
pricing, the strategy of charging a relatively low current price as a means of promoting 
future sales. This is because a low current price represents an investment in future 
demand.’ 

Second, this Appendix will draw implications of penetration pricing for market definition. 
In particular, dynamic demand and penetration pricing imply that a naive application of the 
ssnip test based on the standard (static) Lemer condition likely would be misleading. 

Third, this Appendix will examine the implications of dynamic demand and penetration 
pricing on competitive effects analysis in merger cases. A firm’s low penetration pricing 
generates a positive externality on other firms’ future profits because the dynamic spillover 
effect increases the future sales of all the firms, not just own future sales. This gives rise 
to a pro-competitive justification for mergers, as the merged entity will internalize this 
externality and thus will have a greater incentive to engage in low penetration pricing. 

The rest of this Appendix is organized as follows. Section 1 provides a brief introduction 
to dynamic demand functions and foreshadows how they affect a firm’s pricing behavior. 
Section 2 describes formally a firm’s pricing decision in the presence of dynamic demand 
functions, showing that such a firm has an incentive to engage in penetration pricing. 
Section 3 derives implications of penetration pricing for market definition and competitive 
effects analysis in the context of mergers. 

This Appendix focuses attention to a firm’s pricing decision. However, it should also he 
emphasized that the same ideas apply to other demand-enhancing investments, such as 
investments in product quality and advertising. Furthermore, they also apply to 
investments in technologies that reduce variable costs. 

1. A Brief lntroduction To Dynamic Demand Functions 

New products often have the characteristic that the demand for the product will be higher 

’ The dynamic demand spillover effect is similar to the “goodwill” effect described in Jean Tirole, THE THEORY 
OF INDUSTRIAL ORGANIZATION (MIT Press 1990) at 71. 
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in the future, if there are higher current sales. In economics jargon, the demandfinction is 
4namic because current sales have a spiIlover effect on future sales. This interdependence 
between current and future sales has numerous possible causes, depending on the 
characteristics of the product and the market. 

First, dynamic demand can be attributed to a process of information dzfusion, which can 
take various forms. For example, it could involve word-of-mouth diffision from early 
adopters to late adopters that raises awareness for the product. In effect, early adopters 
could act as “marketing agents” on behalf of the firms providing the product? The 
dynamic demand also could describe a more general informational phenomenon of “viral 
marketing.” For example, people may become more comfortable with the product over 
time as it has “proven itself’ in the marketplace. 

Second, dynamic demand can be attributed to nerwork effects or bandwagon effects. 
Network effects would occur if the value of the product to consumers increases as more 
other consumers acquire the product.” Alternatively, over time additional sales of the 
product may lead it to become more fashionable, creating a bandwagon effect that 
increases future sales growth. Similarly, the incentives of retailers can also give rise to 
dynamic demand functions, if retailers are more willing to invest in promoting a product if 
and when the product has proven to be popular. 

Third, dynamic demand can be attributed to consumer inertia or other switching costs. For 
example, suppose that consumers are more willing to purchase a non-durable product in 
the future if they begin purchasing in the present.’ In that case, future demand will be 
increased if current sales rise. This consumer inertia could be psychological. It could 
involve habituation, as in the case of cigarettes.s Alternatively, the inertia could arise if 
consumers invest in learning how to use a product, as in the case consumer software. In 
that latter type of situation, when the product wears out or is replaced by upgrades, the 
consumer is more likely to purchase the product already being used. Again, this would 

’ The foundations of information diffusion theory are presented in the seminal work of Everett M. Rogers, 
DIFFUSION OF INNOVATIONS ( I  983). Frank M. Bass, A New Product Growth Madel for Consumer Durables, 
15 MGMT. SCI. 1825 (1967) suggested a mathematical formulation of the theory, which gave rise to a large 
literature in marketing. A survey of this literature can be found in Vijay Mahajan, Eitan Muller & Yoram Wind 
(eds.), NEW-PRODUCT DIFFUSION MODELS (2000). 

See, e.g.. Joseph Fanell& Garth Saloner, Standardization, Compatibiliv, andlnnovation, 16 RAND J. ECON. I 

70 (1985), and Michael L. Katz & Carl Shapiro, NehvorkExternalities, Competition, andcompatibiliry, 75 AM. 
ECON. REV. 424 (1985). 

Competition When Consumers Have Switching Costs: An Overview with Applications lo Industrial Organization, 
Macroeconomics, andlnternational Trade, 62 REV. OF ECON. STUDIES 515 (1995). 

See Gary S. Becker & Kevin M. Murphy, A Theoy ofRational Addiction, 96 J .  OF POLIT. ECON. 675 (1988). 

A survey ofwork on markets in which consumers face switching costs can be found in Paul Klemperer, 
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lead to higher current sales driving higher hue sales too: 

In such an environment, the behavior of a myopic firm that would maximize short-term 
profit does not coincide with that of a rational, forward-looking firm that maximizes long- 
term profit.’ In particular, a forward-looking firm facing a dynamic demand function has 
an incentive to set a lower current price, relative to the one it would charge if it maximized 
short-term profit. In this way, the firm can boost the future demand for its product, with 
the resulting increase in long-term profit more than offsetting the initial decrease in short- 
term profit. This strategy of setting a lower current price is referred to aspenerrarion 
pricing. The low current price is an investment in future demand. Similarly, the firm has 
an incentive to spend more, than it otherwise would, on both demand-enhancing 
investments (product quality improvements and advertising) and cost-reducing 
investments. This is because the resulting increases in current sales due to these 
investments will have a dynamic spillover effect, increasing future sales as well. 

The rest of the Appendix formalizes the idea that a firm facing a dynamic demand function 
has an incentive to engage in penetration pricing and other investments, and then derives 
several implications of these incentive effects for merger analysis. 

2. Pricing In The Presence Of A Dynamic Demand Function 

To illustrate, consider a firm that sells its product in a market that lasts for two periods. In 
period 1 (present) the demand for the firm’s product is given by: 

Q, = d i ( 4 )  (AI) 

where Q, and PI denote the quantity and price of the firm’s product in period 1, 
respectively. The function d,(<)  is assumed to be decreasing, reflecting the standard 
assumption that the volume of sales decreases as the price increases? 

In period 2 (future) the demand for the firm’s product is given by: 

Q2 =dz(PZ,Q,) (A21 

where Q2 and P2 denote the quantity and price of the product in period 2, respectively. The 

For a model of dynamic demand due to consumer learning, see J. Miguel Villas-Boas, Consumer Learning, Brand 
Loyalty. and Competition, 23 MKTG. SCI. 134 (2004). 

’ There is a large literature that discusses the pricing decision of firms facing dynamic demand functions. The 
pricing problem of a single seller facing dynamic demand is worked out, among others, by Shlomo Kalish, 
Monopolist Pricing with Dynamic Demand and Production Cost, 2 MKTG. SCI. 135 (1983). An extension to an 
oligopolistic setting is provided by Engelbert Dockner & Steffen Jorgensen, Optimal Pricing Strategies@ New 
Products in Dynamic Oligopolies, 7 MKTG. SCI. 315 (1988). 

hold the prices of these other products constant. 
The demand for the firm’s product (implicitly) depends also on the prices of other products. For simplicity, we 
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function d2(P2,Q,) satisfies two assumptions: i) it is decreasing in the second-period price 
(&I, a d  ii) it is increasing in the first-period quantity [@). The former assumption says 
that the volume of sales in period 2 (Qz) decreases as the price in period 2 (P2) increases. 
The latter says that current sales have a spillover effect on future sales, such that an 
increase in the volume of current sales (e,) leads to a higher volume of future sales (Qz). 
This could reflect, for example, the fact that in period 1 information diffuses from early 
adopters to late adopters and creates higher future demand for the product. 

The firm will set prices in periods 1 and 2 so as to maximize the discounted sum of its 
profits from both periods ( i z ,  its long-term profit). In other words, the firm solves: 

max n, +6n, = ( E :  -C,)d,(E:)+S(P,-C,)d,(P,,Q,) (‘43) 
4J2 

where C, and CZ denote the firm’s (constant) marginal cost in periods 1 and 2, 
respectively, and 6 > 0 denotes the “discount factor” between periods 1 and 2.9 

Letting s = ad,(<, Ql) / aQ, denote the dynamic spillover effect between current and future 
sales, the first-order conditions for profit maximization yield 

where El and E2 denote the price elasticities of the demand functions d l ( t )  and 
d,(P,,Q,), respectively. 

Equation (A5) is the standard static Lemer condition that determines the optimal price in 
period 2. It says that the profit margin in period 2 (expressed as a percentage of the 
second-period price) is equal to the inverse elasticity of demand in period 2. 

Equation (A4) is a dynamic Lemer condition that determines the optimal price in period 1. 
It is similar to the standard static condition, except that the relevant profit margin is not just 
the first-period margin (Le., 4 -C, ) but also includes the discounted future margin 

obtained in period 2 from an additional sale in period 1 ( ix . ,  6s(P, -C2)). 

One can assume that the discount factor is less than I, ie., 6 = 1 i(1 i r) , where r is the rate of interest. 
Alternatively, one can assume 6 > 1 if period 2 in fact corresponds to many (identical) periods. 
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Moreover, inspecting equation (A4), it follows that the presence of dynamic spillover 
effects tends to reduce the price in period 1, relative to the case of no dynamic spillover 
effects (ie., the case with s = 0). To see this, it is useful to re-Write equation (A4) as 
shown below: 

This says that the dynamic spillover effect makes the firm behave as if its first-period 
marginal cost was lower by the amount &(P, - C,), which is the discounted margin that 
the firm will obtain in period 2 from an additional sale in period 1. As a result, in the same 
way that a reduction in marginal cost induces a firm to lower its price, the dynamic 
spillover effect tends to reduce the price in period 1. Thus, the benefit of the spillover 
effect is also shared by consumers in the form of a lower price. All else equal, the greater 
the extent of the dynamic spillover effect, s, the more pronounced is the incentive to lower 
the price.'" 

The intuition behind the result is straightforward. When current sales lead to higher future 
sales, ie., s > 0, the firm faces the following trade-off between current and future profits. 
By setting a lower first-period price, relative to the price that maximizes the (short-term) 
first-period profit, the firm foregoes some profits in the first period. At the same time, 
however, the lower price allows the firm to expand sales in the first period, which in h m  
increases demand and hence profitability in the second period. In a longer time frame, this 
effect will continue to occur as long as demand exhibits dynamic spillover effects. 

In this respect, it is important to note that in a model with N>2 periods of dynamic 
demand, the incentive to engage in penetration pricing continues until the very last period. 
Only in the very last period will there be no future benefits of holding price below the 
short-term profit-maximizing level. 

I* For example, if C, = C, = 1 and E, = E, = 2 ,  then Equations (A4) and (A5) imply the following optimal prices: 
4 = 2 and P, = 2(1- 6s). Thus, the stronger the dynamic spillover effect (Le., the higher the value of s ), the lower 
the price in period 1. To illustrate this point, suppose that the discount rate i s  6 = 1 and the dynamic spillover effect 
is initiallys = 0.5 , Then, the first-period price is I ;  = 1 and is 50% lower than in the absence of a dynamic spillover 
effect (i.e., the case with s = 0) .  If the spillover effect increases to s = 0.75. then the first-period price falls from 
P, = 1 to < = 0.5, a further 50% reduction. Notice that in this type of dynamic market, the (long-term) profit- 
maximizing first period price can be less than marginal cost. This is reminiscent of below-cost pricing that may 
arise when a firm sells complementary products (e.g., a firm might sell razors at prices below cost in order to sell 
more blades later). 

A5 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

REDACTED 

FOR PUBLIC INSPECTION 

The same h $ c  also applies to othet demand-increasing investments, such as pTo&t 
quality improvements and advertising. That is, such investments increase the firm’s 
current volume of sales and thus have a dynamic spillover effect on future sales. (In the 
case of a permanent quality improvement, hture sales will be higher both because of the 
higher quality and also because of the dynamic spillover effect.) The firm therefore has a 
greater incentive to undertake such investments than it would have if it maximized short- 
term profit. A similar logic also applies to cost-reducing investments. When a firm 
decides how much to invest to reduce its variable costs, the firm takes into account that a 
cost reduction will allow it to charge a lower price and increase its current volume of sales. 
In addition, the firm takes into account that the higher current sales will generate higher 
future sales due to the dynamic spillover effect. Thus, the firm has a greater incentive to 
reduce variable costs than it would have if it maximized short-term profit. 

To summarize, in markets with dynamic demand spillovers, firms have an incentive to 
engage in penetration pricing, the strategy of setting a relatively low current price to create 
higher future demand. This is a rational strategy because the resulting decrease in short- 
term profit is more than offset by an increase in future profits. 

3. Implications For Merger Analysis 

This section discusses three important implications of penetration pricing for merge1 
analysis. 

First, penetration pricing has an important implication for the implementation of the ssnip 
test and market definition. If one were erroneously to evaluate the profitability of a s n i p  
using the static Lerner Condition, then one likely would find the ssnip to be profitable. 
However, a correct implementation of the ssnip test should be based instead on the 
dynamic Lerner condition (see equation (A4)), which takes into account the dynamic 
spillover effect. This is what a forward-looking hypothetical monopolist who maximizes 
long-term profit would use. 

Second, the preceding discussion also has implications for the use and interpretation of 
econometric studies for the purposes of market definition. For example, even if a rigorous 
econometric study were to find that the short-term demand for a group of products is 
relatively inelastic, that fact would not imply that the group of products is a proper relevant 
antitrust market. 

Third, penetration pricing has implications for competitive effects analysis. Notice first 
that when there are two (or more) firms, low penetration pricing by one firm will also 
increase the future demand faced by the other firm(s). This is because a firm’s current 
sales will have a spillover effect on the future sales of the product category as a whole. For 
example, seeing an increasing number of people using an iPod creates a bandwagon effect 
both for portable music devices in general, as well as for the iPod brand. A similar effect 
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applies to satellite radio brands. Increased sa\es of XM Radio wi\\ a\so promote sate\bte 
radio in general, notjust XM Radio, which will increase the furnure demand for Sinus as 
well. 

Consequently, each firm’s low penetration price in period 1 creates a positive externality 
on the other firm’s profit in period 2. This is because by reducing its price in period 1, a 
firm sells more in period 1, which means that the other firm also will obtain a greater boost 
to its second-period demand through the dynamic demand process. In some sense, 
penetration pricing has a “public good” ( i e . ,  “externality”) aspect. Pre-merger, however, 
each firm does not account for the spillover benefit obtained by the other firm, and 
therefore there is “under-provision of the public good” in the sense that there is too little 
penetration pricing. This is a type of “fiee-rider” problem. A merger will allow the two 
firms to internalize the positive externality created by penetration pricing, giving them an 
incentive to further decrease their prices to boost future demand. This incentive to reduce 
prices post-merger may offset or even override the incentive to raise prices that merging 
firms have in standard unilateral effects analysis.” 

The increased incentive to reduce prices post-merger can also be understood in the context 
of the two-period model described above. The internalization of the positive externality on 
the other firm’s future profit can be thought of as corresponding to an increase in the extent 
of the dynamic spillover effect, s. As a result, in the same way that an increase in the 
extent of the dynamic spillover effect, s, leads a firm to decrease its first-period price, the 
merger will create an incentive for the merging firms to decrease their first-period prices 
post-merger. In addition, the merged firm will have an increased incentive to undertake 
both demand-enhancing investments (product quality improvements and advertising) and 
cost reducing investments. In a longer time frame, these effects will continue to occur as 
long as demand exhibits dynamic spillover effects. 

~~ ~~ ~ ~ 

I ’ The positive externality discussed here thus coexists with the usual negative externality between a firm’s lower 
price in period t and the other firm’s profit in period 1. 
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Appendix B 

Dynamic Demand Functions and lmp\ications for Merger Analysis: 
The Effects of Lump Sum Payments for Inputs on Downstream Output Prices 

The purpose of this Appendix is to establish two important results. First, in the presence of 
dynamic demand spillovers, lump sum payments to input suppliers have the effect of 
raising downstream output prices. Second, if the merger of two users of a given input 
weakens the input supplier’s bargaining position vis-&vis the merging firms, then there is 
a pro-competitive merger effect regardless of whether the weaker bargaining position of 
the supplier leads to lower variable ( ie . ,  per unit) payments or to lower lump sum 
payments from the merged firm. 

When suppliers set input prices on a per unit basis and have a degree of market power, it is 
well understood that the merger of two customers may generate a procompetitive effect if 
it gives the merging parties some degree of countervailing bargaining leverage. That is, 
suppose that the merged firm is able to negotiate a lower price per unit (for an unlimited 
number of units) of an input sold by a supplier with market power. Under these 
conditions, simple microeconomic theory would imply that the input purchaser would have 
an incentive to pass a portion of these input cost savings on to consumers in the form of 
lower output prices. This Appendix will show that in markets with dynamic demand 
spillovers, a similar result applies when supply contracts specify lump sum payments (as 
opposed to per unit prices) for the inputs. 

Markets with dynamic demand spillovers have the property that lump sum payments to 
input suppliers have an effect on output prices. This is because lump sum payments 
represent a fixed cost ex-post (k., in the future, after the payments have been agreed 
upon), but a variable cost ex-ante (Le,, from the perspective of the present, before the 
amounts of the payments are determined). Therefore, the expectation of making lower 
lump sum payments for inputs in thefitture increases a firm’s incentive to engage in low 
penetration pricing in the present. This result stems from the observation that when a firm 
expects to pay a smaller fraction of its future profits to input suppliers, the firm perceives a 
greater return from increasing its current volume of sales as a means to boost future 
demand and increase future profits (through dynamic demand spill over^)?^^ 

Drawing on these results, this Appendix will explain that when a merger between two 
purchasers of a given input reduces the supplier’s bargaining leverage vis-a-vis the 
merging firms, there is a pro-competitive merger effect, even if the payments for the input 
involve only lump sum payments. This arises from the fact that the merged firm will 

z99 Therefore, the expectation of making lower lump sum payments for inputs in the r~ture also increases a firm’s 
incentive to undertake other demand-enhancing investments (such as quality improvements and advertising) as well 
as cost-reducing investments. 
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expect to keep a higher fraction of future profits and, as a result, will have a greater 
incentive to engage in low penetration pricing, even when the payments that will be made 
to suppliers are lump sum. 

The rest of this Appendix is organized as follows. Section 1 provides a brief discussion of 
the efficiency rationale for lump sum payments in the context of bilateral bargaining and 
their effect on downstream output prices. Section 2 analyzes through an illustrative two- 
period model how a firm’s pricing decisions depend on lump sum payments to input 
suppliers when there are dynamic spillover effects. Section 3 derives implications for 
merger analysis. 

1. Bilateral Bargaining, Lump Sum Payments For Inputs, And Downstream Output 
Prices 

Consider an upstream monopolist (input supplier) selling to a single downstream buyer. 
To fix ideas, suppose that the buyer in question is a satellite radio provider and the input 
supplier is a content provider with exclusive rights on one of the major sports. Both sides 
of this transaction are large and sophisticated economic agents. As a result, neither of 
them can be thought of as the dominant “price setter.” Rather, the two parties can be 
thought of as jointly determining the price and quantity of the input through a process of 
bilateral bargaining and 

Under standard “textbook” assumptions (ie., no uncertainty, no asymmetric information, 
etc.), the bilateral bargaining model leads to an efficient outcome. For example, the 
content provider and the satellite radio provider can agree to a pricing scheme that has two 
components: (a) a per-subscriber price for the input (ie., for the rights to offer the content 
to subscribers), and (b) a lump sum payment from the satellite radio provider to the content 
provider. An efficient outcome can be achieved by setting the per-subscriber price equal to 
the content provider’s marginal cost of supplying broadcast rights.”‘ This guarantees that 
the satellite radio provider faces the true resource cost of the input and therefore makes 
efficient output decisions (e.g., the amount of coverage of that particular sport to be aired 
on the radio’s sports channel). In other words, marginal cost pricing ensures that the buyer 
will produce the highest possible value from the input (or generate the biggest possible 

The economic literature sometimes refers to this bilateral bargaining process as bilateral monopoly, to be 
contrasted with the case of pure monopoly where the price is set by the seller (content provider), and the case of 
pure monopsony where the price is set by the buyer (satellite radio provider). This literature dates back to Arthur L. 
Bowley, Bilateral Monopoly, 38 ECON. J .  651 (1928). Some widespread misconceptions surrounding the bilateral 
monopoly problem are discussed in Roger D. Blair, David L. Kaserman & Richard E. Romano, A Pedogogical 
Treatment ofBilateral Monopoly, 55 S .  ECON. .I. 831 (1989). 

JW 

For broadcast media, royalty payments might be the main marginal cost. 301 
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total 
shares the gains fiom trade with the seller.’” 

It should be emphasized that the bilateral bargaining model is different fiom the standard 
(pure) monopsony model in two respects. First, in the monopsony model, the supply side 
of the market is assumed to consist of a large number of small input suppliers who have no 
bargaining leverage (Le., they take the input price set by the monopsonist as given).)” 
Second, the monopsonist is constrained to use linear pricing, i.e., it must choose a constant 
per-unit price and cannot use lump sum payments. For these reasons, an increase in 
monopsony power leads to an inefficient reduction in the amount of input purchased (and 
thus a lower input price) which in turn leads to an inefficient output reduction (and thus a 
higher output price). In sharp contrast, in the standard bilateral bargaining analysis, an 
increase in the bargaining leverage of the buyer does not lead to any inefficient input or 
output reduction, or a higher output price. This is because a change in the parties’ relative 
bargaining leverage leads to a change in the size of the lump sum payment, but it does not 
change the per-unit price of the input (as the latter remains equal to the supplier’s marginal 

The lump sum payment then is the mechanism with which the buyer 

cost). 

Similarly, the bilateral bargaining model is different from the standard (pure) monopoly 
model. In the monopoly model, the demand side of the market consists of a large number 
of small buyers with no bargaining leverage and who take the price set by the monopolist 
as given. The monopolist is constrained to choose a constant per-unit price and cannot use 
lump sum payments, These assumptions imply that an increase in monopoly power leads 

’02 Marginal cost pricing may not be optimal if the “textbook assumptions”of the standard bilateral monopoly 
model do not hold. In particular, when the level of demand for the final product is uncertain, efficient risk-sharing 
hetween the supplier and the distributor may lead to a price greater than marginal cost (and to a lower lump sum 
payment). For risk-averse firms, that is a more efficient arrangement as it allows them to share the risk associated 
with demand uncertainty. This is a type of “metering,” though in this analysis it is not used to price discriminate or 
as part of a tying arrangement. Other instances where departures from marginal cost pricing may be efficient arise 
in the presence of information asymmetries. For example, similar contracts with price above marginal cost can 
mitigate moral hazard issues (e.g., by increasing the supplier’s incentive to undertake non-contractible, demand- 
enhancing investments after the contract is signed). They also can be used as a screening device (e.g., when the 
supplier does not know how efficient the distributor is) and as a signaling device (e.g.. when the distributor cannot 
observe or verify the quality of the product). For a more complete discussion of these issues, see Jean Tirole, THE 
THEORY OF INDUSTRIAL ORGANIZATION (MIT Press 1990) at 176-78. 

We adopt an efficient bargaining framework to simplify the analysis. The main result of this Appendix - that 
lump sum payments to upstream input suppliers may have an effect on downstream output prices - continues to hold 
even if the bargaining is more complex 

The acquisition of content by satellite radio providers involves direct bargaining with content owners. The 
content is not fungible, as in the standard monopsony model. Instead, it is highly differentiated. The owners of 
certain content have potential market power on the sell-side because their content is uniquely differentiated and 
highly desirable. 

303 
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to an inefficient output reduction and ahigher price for C o n S ~ e r s ~ Q ~  

We now turn to the relationship between lump sum payments to input suppliers and 
downstream output prices. To fix ideas, consider the effect of lump sum payments to 
content providers on the pricing decisions of satellite radio providers for their final 
products. For a satellite radio provider, the lump sum amount that it has agreed to pay to a 
content provider (at the beginning of the current period) represents a fixed cost and thus 
has no effect on the pricing decision of the satellite radio provider in the current period?06 
However, the analysis is more complex when the satellite radio provider can affect future 
lump sum payments by its current pricing. In this scenario, the satellite radio provider 
should take this interdependence into account when setting the current price of its radio 
service. In effect, this is because future lump sum payments are fixed costs ex-post (ie., 
after they have been written into the supply contract), but they are variable costs ex-ante 
(Le., before they are agreed upon). The next section will show that this is precisely the 
situation faced by a firm whose product demand is characterized by dynamic demand 
spillovers. The last section will draw implications of this fact for merger analysis. 

2. The Firm’s Pricing Decision 

The basic illustrative set up is similar to that of Appendix A: there is a firm (satellite radio 
provider) that sells its product in a market that lasts for two periods, and faces a dynamic 
demand for its product given by equations (Al) and (A2), for periods 1 and 2, respectively. 

The following modification is now added. The satellite radio provider needs an input 
(programming content) which it can acquire from a unique input supplier (content 
provider). Both the satellite radio provider and the content provider are assumed to be 
large, sophisticated buyers and, as a result, their interaction can be best described as 
bilateral bargaining. Furthermore, it is assumed that at the beginning of each period, 
before the satellite radio provider has set its output price, the two parties bargain over the 
terms of trade and reach an efficient bargaining agreement to cover the supply of content 
for the upcoming period. 

We draw on the discussion of the previous section and assume for simplicity that the 
content provider has zero marginal cost. (In addition, there is no demand uncertainty or 
asymmetric information.) Under these conditions, an efficient agreement generally will 
involve a lump sum payment from the satellite radio provider to the content provider. The 
variable F, denotes the lump sum payment that the satellite radio provider pays to the 
content provider in period t. Thus, the satellite radio provider’s discounted sum of profits 

’05 Bilateral bargaining therefore does not lead to a “double distortion” of output but rather an increase in output up 
to the efficient, competitive level. 

’06 Alternatively, the lump sum payment could represent a sunk cost, depending an when the lump sum amount is 
paid out. 
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from periods 1 and 2 ( i e . ,  its long-term profit) is: 

With respect to the determination of the lump sum amount F2, we assume that the satellite 
radio provider and the content provider will agree at the beginning of period 2 on a lump 
sum payment that corresponds to a fraction (x) of the second-period gross profit of the 
satellite radio provider. This is consistent with standard bargaining theo~y.”~ 

Under the above assumptions, and given the lump sum amount F, agreed upon by the 
parties at the beginning of period 1, the satellite radio provider will choose output prices in 
periods 1 and 2 by solving: 

Letting s = i3d2(P,,Ql)/aQ, denote the dynamic spillover effect between current and future 
sales, the first-order conditions for profit maximization yield 

Under standard bargaining theory, the outcome is an equal split of the total profits (surplus) generated by the 
transaction, relative to the parties’ next-best alternatives. For example, suppose that (a) the content provider has no 
alternatives and thus has a reservation price of zero, and (b) in the absence of an agreement, the gross profit of the 
satellite radio provider would be reduced by 20%. In this case, an equal split of the surplus corresponds tox = 10% 
(;.e., the lump sum payment to the content provider corresponds to 10% ofthe gross profit of the satellite radio 
provider). This outcome is referred to as the Nash bargaining solution, due to John F. Nash, Jr., The Bargaining 
Problem, 18 ECONOMETRICA 155 (1950), who provided an axiomatic foundation. This work is further extended 
in John Nash, Two-Person Cooperative Games, 21 ECONOMETRICA 128 (1953). Ken Binmore, Ariel Rubinstein 
& Asher Wolinsky, The Nash Bargaining Solution in Economic ModeUing, 17 RAND J. OF ECON. 176 (1986) 
provided conditions under which the Nash bargaining solution coincides with the perfect equilibrium of the non- 
cooperative, alternating-offer bargaining game analyzed by Ariel Rubinstein, PerJect Equilibrium in a Bargaining 
Model, 50 ECONOMETRICA 97 (1982). 
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Equations (B3) and (B4) are the dynamic and static Lemer conditions, as in equations 
(A4), (AS) and (A6) in Appendix A. 

Equation (B3) shows that the first-period price (PI) does not depend on the magnitude of 
the lump sum amount that the satellite radio provider has agreed to pay in period 1 (FI). 
Likewise, equation (B4) shows that the second-period price (P2) does not depend on the 
second-period lump sum payment, since equation (B4) does not involve the fractionx. 
These observations confirm a general result in the context of this two-period model: the 
fixed costs that a firm incurs in a given period do not affect the price that the firm charges 
for its product in that period. 

However, the lump sum amount that the satellite radio provider expects to pay inperiod 2 
does affect the price that the satellite radio provider charges in period I, since equation 
(B3) involves the fraction x. This occurs because the second-period lump sum payment 
represents a fixed cost ex-post (ie. ,  from the perspective of period Z), but is a variable cost 
ex-ante ( i e . ,  from the perspective of period 1). That is, the satellite radio provider can 
alter the amount it will pay to the content provider in period 2 by modifying its price in 
period 1. 

Moreover, if in period 1 the satellite radio provider expects that it will pay a smaller 
amount in period 2 (i.e., if the lump sum payment to the content provider will represent a 
smaller fraction x of the second-period profit of the satellite radio provider), then equation 
(B3) shows that the satellite radio provider behaves as if its first-period marginal cost is 
lower. As a result, in the same way that a marginal cost reduction is passed through to 
consumers in the form of a lower price, a reduction in the bargaining leverage of the 
content provider (Le,, a reduction in the magnitude of the fraction x) leads to a lower first- 
period price. 

This section’s main result can be stated as follows: 

When there are dynamic spillover effects (i.e., s > 0), if future lump 
sum payments to input suppliers will represent a smaller share of the 
firm’s future profits, then the firm has an incentive to reduce its 
current price ( i e . ,  P, decreases as x decreases). In other words, if the 
firm expects to pay lower lump sum amounts in the future, then it 
charges a lower price in the present. 

The intuition is as follows, When s > 0, the demand for the product will be higher in 
period 2 if there are more sales in period 1. This creates an incentive to set a low 
penetration price in period 1 (relative to the price that would maximize short-term profit) in 
order to boost demand and profitability in period 2. The higher the “weight” S(1- x )  that 
the firm assigns to the second-period profit, the lower the first-period price. In particular, 
if the firm expects to keep a higher fraction of the gross profit in period 2 (ie. ,  if 1-x is 
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larger), then the firm will weigh the future relatively more, and thus has a greater incentive 
to decrease price in period 1. 

To summarize, when demand exhibits dynamic spillover effects, a firm has a greater 
incentive to engage in penetration pricing (i.e., set a lower current price) if it expects to 
surrender a smaller fraction of its future profits in the form of lower lump sum payments to 
input suppliers. A similar analysis also would apply to the firm’s incentive to undertake 
other demand-enhancing investments (e.g., product quality improvements and advertising) 
as well as cost-reducing investments. 

3. Implications For Merger Analysis 

Mergers often allow the merging parties to negotiate better terms with their suppliers. It is 
well understood that when these “better terms” take the form of lowerper-unit input 
prices, they will be passed through in part to final consumers in the form of lower output 
prices. 

The above analysis has demonstrated that lower lump sum payments similarly lead to 
lower prices for final consumers, if there are dynamic demand spillovers. A direct 
consequence of this result is that mergers in such dynamic markets produce a pro- 
competitive effect if the input supplier’s bargaining leverage v i s -h i s  the merging parties 
decreases post-merger. This favorable outcome occurs because the merged entity expects 
that it will concede a smaller fraction (relative to pre-merger) of its hture profits to input 
suppliers, and hence the merged entity has a greater incentive to engage in penetration 
pricing (ix., charge lower current prices to boost future sales). In addition, the merged 
entity also has an increased incentive to invest in the product, relative to the incentives that 
the merging firms have pre-merger. 
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